Background Cardiovascular diseases, especially coronary artery disease (CAD), have assumed epidemic proportions worldwide. CAD is the leading cause of disability and death in women. In woman during postmenopausal years, traditional risk factors tend to become very present and increase the risk for CAD. Patterns in epidemiology of CAD are doubtlessly changing continually in many ways, only some of which are recognized at any given point of time. Aim To identify the changing trends of CAD in female patients who were admitted for coronary angiogram (CAG) over a period of 10 years.
Introduction
In the second half of the 20th century, greater attention is paid to the underlying risk factors and strategies for cardiovascular disease prevention. 1 For that, we should have better idea about changing trends of coronary artery disease (CAD) in our Asian continent. As there are very limited studies on this topic, we targeted to know the changing trends of CAD in women over a period of 10 years.
Materials and Methods
We retrospectively collected the data of female patients from our unit CAG (coronary angiogram) registry. We noted the demographic data ( 
Results
Total number of CAG data analyzed in 2007 and 2017 were 64 and 184 cases, respectively. Demographic data, clinical data, investigative data, and angiogram-wise CAD of the both groups are mentioned in ►Table 1.
Coronary angiogram women in 2017 were older than those in 2007, and the observation was statistically significant (53.1 ± 11.7 vs. 57.1 ± 12.3; p = 0.024). There was no significant difference found in the parameters such as hypertension (HTN) (65.6 vs. 67.4%; p = 0.795), diabetes mellitus (DM) (37.5 vs. 41.3%; p = 0.59), and presence of CAD (53.9 vs. 51.1%; p = 0.778). In 2017 female group, there was increase in detection of the electrocardiographic (ECG) abnormalities (98.4 vs. 62.5%; p = 0.000), and the route of access to CAG was more through radial than femoral (98.4 vs. 40.6%; p = 0.000). There was no significant difference found between both the groups regarding the left ventricular (LV) dysfunction (14.7 vs. 7.8%; p = 0.12) and the incidence of acute coronary syndrome (ACS) (26.6 vs. 28.1%; p = 0.82) (►Fig. 1).
Normal coronaries or insignificant coronary disease was present in 30 (53.9%) in 2007 versus 90 (59.1%) in 2017, which was not statistically significant (p = 0.778). In subgroup analysis of CAD (proven angiographically), the relative differences of severity of involvement of coronaries were evaluated, which showed a statistically significant difference of occurrence of SVD that was more frequent in 2007 female group (32.8 vs. 20.1%; p = 0.38), whereas TVD was more in 2017 female group (14.1 vs. 4.6%; p = 0.04). There was no difference found in the DVD in between the two groups (16.8 vs. 15.6%; p = 0.82) (►Fig. 2, ►Table 2).
Discussion
Coronary artery disease is the major cause of morbidity and mortality across the world, and it has major impact on both developing and developed nations. In India studies regarding prevalence of CAD date back to 1960. In the year 2010, the World Health Organization (WHO) reported 5.87 million deaths globally due to noncommunicable diseases among which 0.9 million deaths were in women and 1.2 million deaths were in men. Age-adjusted CAD mortality rates were 153 in 100,000 in women in Bangladesh, 294 in 100,000 in women in Pakistan, and 265 in 100,000 in women in India. These rates are two to three times greater than those in the United States where rates are 108 in 100,000 in women. 2 Prevalence of CAD was 6.5 times higher in men compared with womem. 3 The first Indian study by Dewan et al involving Minnesota codes was done in 1974, which reported CAD prevalence of 2.28% in men and 1.73% in women in rural Maharashtra. 4 In 1991-1994, ICMR (Indian Council of Medical Research) task force study was conducted in which CAD prevalence rates were 11% and 10% in urban Delhi among men and women, respectively. In 1992-1995 and 2001, studies conducted by Gupta et al showed prevalence rates of CAD (5.96% and 6.18%) and (10.5% and 10.1%) among men and women, respectively. 5, 6 In APRHI (Andhra Pradesh Rural Health Initiative) 180,162 rural participants in Andhra Pradesh were prospectively studied for incidence of CAD mortality over 2 years, and mortality rate was 225 in 100,000 in women, and it emerged as the most important cause of death. 7 PROLIFE (Kerala-based Population Registry of Lifestyle Diseases) evaluated causes of deaths in 161,942 population-based men and women over a 7-year period and reported death rates from CAD in women 231/100,000. 8 Cross-sectional survey was performed between 1991-1994 and 2010-2012 in a rural block in Vellore district and in Vellore town in Tamil Nadu by Oommen et al. 9 It observed a threefold rise in urban areas with a modest rise among men and a twofold rise in the prevalence of CAD among women in rural areas. Our study showed that even though there was no change in the incidence of occurrence of normal coronaries on angiogram over time, there was a significant rise in severity of the CAD (TVD) in the 2017 female group (p = 0.01). The WHO Working Group has developed a major international collaborative study (Monica Study) with the objective of measuring trends of CAD over 10 years, which showed declining trends. 10 Atherosclerosis Risk in Communities (ARIC) study, 11 was an ongoing population-based cohort of 15,792 men and women aged 45 to 64 years, and it showed declining trends of CAD.
The key contributors to the rise in CAD across countries at all stages of development included physical inactivity, unhealthy dietary changes, dyslipidemia, and tobacco use. In this study among the patients admitted for CAG, we found that incidence of HTN (65.6 vs. 67.4%) and DM (37.5 vs. 41.3%) did not change from 2007 to 2017.
Much has been discussed in previous studies about the CAD preventive life of women till menopause. It is assumed that in women during the fertile period exposure to endogenous estrogens of life, there are delays in the manifestation of atherosclerotic disease. 12 A prospective study of almost 25,000 patients showed that the relative risk of myocardial infarction in female smokers exceeded that of male smokers by more than 50% before menopause. The risks associated with smoking did not depend on age. 13 A study analyzed data from a breast cancer screening cohort comprising 12,134 postmenopausal women followed for an average of 17 years, which showed that women with an early menopause (< 40 years) have a 2-year lower life expectancy compared with those with a normal or late menopause. 14 Framingham Heart Study showed that a harmful cardiovascular risk profile may be more cause than consequence of age at menopause. In the Women's Ischemia Syndrome Evaluation (WISE) study, 15 women are followed for at least 1 year to assess clinical events and symptom status. It was shown that young women with endogenous estrogen deficiency have a more than sevenfold increase in coronary artery risk. 16 After menopause, atherosclerotic plaque composition changes into more vulnerable lesions with inflammatory factors involved. 17 In this study, 2017 CAG women were older than 2007 CAG women, so the authors have not taken menopausal age into consideration.
The finding that ECG abnormalities were also increased in 2017 female group without change in LV function or type of presentation (ACS vs, CSA) is important in this study. Also, another important finding includes increased incidence of TVD in 2017 female group when compared with 2007 female group. This increased incidence of TVD could be due to the higher age group of population in 2017 or older women agreeing (and or referred) to undergo invasive evaluation.
Conclusion
This study shows that 2017 female CAG patients are older than 2007 group. Even though there was no change in the incidence of occurrence of NC on angiogram over time, there was a significant increase in severity of the CAD (TVD) in 2017 female group (p = 0.04). ECG abnormalities were also increased in 2017 female group without change in LV function or type of presentation (ACS).
